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(57) ABSTRACT 

An absorbent article having a ?rst liquid permeable surface 
layer, a essentially liquid impermeable backing layer and, 
located betWeen said liquid permeable surface layer and said 
liquid impermeable backing layer, an absorbent body having 
at least one layer. The absorbent article has cavities Which 
are essentially cone-shaped and extend at least through part 
of the absorbent body, said cavities having a tip part and a 
base, the tip part being located toWards or in the liquid 
permeable surface layer and the base being located aWay 
from the liquid permeable surface layer. A method of pro 
duction of an absorbent article With cone-shaped cavities is 
also provided. 
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ABSORBENT ARTICLE AND METHOD OF 
PRODUCTION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is a divisional application 
of US. patent application Ser. No. 10/321,538, ?led on Dec. 
18, 2002, Which claims priority under 35 U.S.C. § 119(e) to 
US. Provisional Application No. 60/340,257 ?led on Dec. 
18, 2001. The entire disclosures in both these applications 
are incorporated herein by reference. 

BACKGROUND 

[0002] 1. Field of the Invention 

[0003] The present invention relates to an absorbent 
article, such as a diaper, a pant diaper, an incontinence pad, 
a panty liner, a micro panty liner, a sanitary toWel or the like, 
having a ?rst essentially liquid permeable surface layer, an 
essentially liquid impermeable backing layer and, located 
betWeen said liquid permeable surface layer and said liquid 
impermeable backing layer, an absorbent body comprising 
at least one layer. The invention also relates to the produc 
tion of such an absorbent article. 

[0004] 2. Related Art 

[0005] When an absorbent article, such as a diaper, a pant 
diaper, an incontinence pad, an incontinence product With a 
belt, a panty liner, a micro panty liner, a sanitary toWel or the 
like is used, part of the skin of a user is covered. This means 
that it is more dif?cult for the skin to perspire, that is to say 
to breathe, often With the result that it becomes Warm and 
moist inside the absorbent article. The problem becomes 
even greater When the absorbent article has been used, that 
is to say eXposed to feces, urine, menstrual ?uid, or the like. 

[0006] Apart from feeling unpleasant and uncomfortable 
for the Wearer, there are also direct hygienic aspects to be 
considered. AWarm and moist environment can be breeding 
ground for bacteria, fungi and the like. This becomes par 
ticularly marked in absorbent articles Which have been 
eXposed to feces, urine or menstrual ?uid (or miXtures 
thereof), Where a Warm moist environment together With the 
bacterial variety Which originates from the bodily discharges 
can lead to active groWth of undesirable microorganisms 
With consequences such as unpleasant odors, skin irritation, 
rashes, itching and the like. 

[0007] Attempts to bring about breathability in absorbent 
articles have previously been made by, inter alia, using What 
are knoWn as breathable backings. EP 1,040,800 A1, for 
eXample, describes a backing layer made of plastic ?lm With 
perforated holes. HoWever, only those parts of the absorbent 
article Which lie neXt to the backing layer bene?t from the 
breathable backing and the increased airiness it is said to 
afford. 

[0008] WO 00/10500 describes an absorbent article With 
What is knoWn as a ventilation ply. The ventilation ply has 
large straight cylindrical holes Which are intended to create 
breathable Zones in the absorbent article. HoWever, a large 
part of the absorption capacity in these parts of the core is 
lost. In addition, the holes are moreover occluded by other 
layers and therefore provide only a limited effect in the form 
of airiness. 

Feb. 16, 2006 

OBJECTS AND SUMMARY 

[0009] A need therefore eXists not only to bring about 
breathability in part of the absorbent article but also to create 
a fully breathable absorbent article in a sophisticated man 
ner, Which can transport moist air aWay from, broadly 
speaking, the Whole of the absorbent article While retaining 
leakproofness. 
[0010] According to one embodiment of the present inven 
tion, an absorbent article has been produced, Which article 
can transport moist air aWay from the absorbent article While 
retaining leakproofness. The embodiment has cavities Which 
are essentially cone-shaped and eXtend at least through part 
of the absorbent body, and said cavities have a tip part and 
a base, the tip part being located toWards or in the liquid 
permeable surface layer and the base being located aWay 
from the liquid permeable surface layer. 

[0011] Essentially cone-shaped cavities are described 
beloW. In this connection, the term essentially cone-shaped 
cavity also means various pyramid-like and funnel-like 
shapes. Essentially cone-shaped cavities also means, in 
addition to purely conical cavities, those cavities Which have 
more sides than a pyramidal shape. The more sides the 
essentially cone-shaped cavity has, the closer it comes to a 
pure cone shape. 

[0012] By making essentially cone-shaped cavities 
through at least part of the absorbent body, an airy absorbent 
article is produced Without appreciably impairing the leak 
age security. The absorption capacity in the ventilated absor 
bent body can even be regenerated to a certain eXtent by 
virtue of the liquid drying out. Such an absorbent article is 
very airy, that is to say breathable, because it may dry out as 
quickly as possible. 

[0013] The liquid Which the Wearer discharges When Wear 
ing the article Will not run doWn into the essentially cone 
shaped cavities on account of the capillary forces in the tips 
of the cavities, Which tips face the liquid permeable surface 
layer. As the cavities are essentially cone-shaped, the liquid 
Will initially tend to remain in the tip of the cone, then being 
absorbed by the absorbent body and thus not running 
through the article. 

[0014] The capillary force to Which a liquid is subjected 
can be described approximately by Laplace’s equation. 
Laplace’s equation gives an idea of the net force Which 
in?uences the liquid to go from a larger capillary to a smaller 
capillary: 

2-cos0A 2-cos0-R] Eq. 1 AP=PA_PR=7[ m m 

[0015] 
[0016] 
[0017] 
[0018] 
[0019] Where the subscript A is the smaller capillary and 
the subscript R the larger capillary. It is therefore possible to 
demonstrate that the liquid Will tend to not run in the 
direction from the tip to the Wider opening of a cone-shaped 

p=the capillary force 

y=the surface tension 

0=the Wetting angle 

r=the radius of the capillary 
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cavity but Will tend to stay in the tip of the essentially 
cone-shaped cavity. Through the base of the essentially 
cone-shaped cavity, air can enter into large parts of the 
absorbent body and in this Way dry or simply air the 
absorbent article and thus also the skin Which is covered 
(occluded) by the absorbent article. According to one 
embodiment, the essentially cone-shaped cavities extend 
through the Whole of the absorbent body. This provides 
breathability and alloWs the absorbent article and its absor 
bent core to transport aWay moisture Which might be present 
in the various plies of the absorbent core. 

[0020] According to another embodiment, the absorbent 
body has essentially cone-shaped cavities arranged in spe 
ci?c Zones of the absorbent body. In cases When extra 
breathability is desired in speci?c Zones, this can be brought 
about by only certain parts of the absorbent article being 
perforated. For example, the Whole article apart from the 
Wetting Zone can be perforated. In this connection, Wetting 
Zone means that part of the absorbent article Which is 
expected to receive liquid ?rst When, for example, urination 
or menstruation takes place. It is also possible to arrange the 
cavities in patterns such as stripes, to arrange the essentially 
cone-shaped cavities With different density (that is to say 
number of holes per unit of area) in different regions of the 
article, to use different siZes, for example tWo or more siZes, 
for the essentially cone-shaped cavities, or the like. It is also 
possible to make different Zones With essentially cone 
shaped cavities in combination With Zones of other-shaped 
cavities, such as pyramid-shaped and/or funnel-shaped cavi 
ties. 

[0021] In a further embodiment, a surface of the essen 
tially cone-shaped cavities includes entirely or partly the 
backing layer. When the envelope surface consists entirely 
or partly of the backing layer, it acquires the surface char 
acteristics of the latter. For example, it is possible With a 
hydrophobic backing layer to obtain a hydrophobic envelope 
surface Which assists the essentially cone-shaped cavities in 
retarding or preventing passage of the essentially hydro 
philic liquid through the article. 

[0022] In a similar manner, it is possible to change the 
surface characteristics of the envelope surface in the essen 
tially cone-shaped cavities by treating the backing layer 
before it is perforated and the essentially cone-shaped cavi 
ties are formed. The backing layer can also be treated during 
perforation itself by, for example, the roller Which is used for 
perforation being coated With an agent Which is transferred 
to the backing layer during perforation. In an exemplary 
embodiment, the inside of the essentially cone-shaped cavity 
is partly treated by virtue of that side of the backing layer 
facing aWay from the absorbent body coming into contact 
With the perforation roller. 

[0023] The backing layer can also be treated on the side 
lying next to the absorbent body, and it is also possible to 
treat both sides. 

[0024] Treating the backing layer may be desirable 
because the essentially cone-shaped cavities extend into at 
least part of the absorbent body and come into contact With 
it. The interior of the absorbent body is therefore exposed to 
the surface of the backing layer, and a number of possibili 
ties are thus afforded for supplying substances or the like 
from the backing layer to the absorbent body. A number of 
possible treatments of the backing layer may be mentioned, 
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for example pH treatment for pH control or treatment in 
order to provide a more hydrophobic surface. In certain 
cases, treatment in order to provide a less hydrophobic 
surface or a hydrophilic surface may be desirable. It is also 
possible to use an indicator treatment in order to provide an 
indication of various conditions such as temperature, mois 
ture content, pH, enZyme activity or the like. The backing 
layer can also be treated in order to add bacteria to the 
article. Examples of suitable bacteria are lactobacteria, but it 
is also possible to carry out treatment for odor inhibition or 
a number of similar functions. 

[0025] According to an exemplary embodiment, the enve 
lope surface of the essentially cone-shaped cavities includes 
entirely or partly a separate layer, for example a plastic ?lm 
or a non-Woven, located betWeen the absorbent body and the 
liquid impermeable backing layer. Such a layer means that 
the essentially cone-shaped cavities are not clearly visible 
from the outside, Which can be psychologically important 
for a Wearer to have con?dence in the absorbent article. It 
also means that it is possible to give the cavities character 
istics Which perhaps cannot be achieved With a backing 
layer, or Which are not desirable in a backing layer. The 
envelope surface of the essentially cone-shaped cavities can 
also be at least partly hydrophobic. 

[0026] There are a number of different Ways of producing 
a breathable absorbent article such as a diaper, a pant diaper, 
an incontinence pad, a panty liner, a micro panty liner, a 
sanitary toWel or the like. For example, an exemplary 
production method can include: 

[0027] i) an absorbent body comprising at least one layer 
and having a ?rst and a second surface is located on a 
backing layer With the second surface of the absorbent body 
toWards the backing layer; 

[0028] ii) the backing layer and at least part of the absor 
bent body are perforated so that the backing layer and at 
least part of the absorbent body have cavities Which are 
essentially cone-shaped and extend in a tapering manner 
from the backing layer and the second surface of the 
absorbent body toWards the ?rst surface of the absorbent 
body; 
[0029] iii) a liquid permeable surface layer is located on 
the ?rst surface of the perforated absorbent body so that the 
absorbent body lies betWeen the liquid permeable surface 
layer and the perforated backing layer, and 

[0030] iv) the liquid permeable surface layer and the 
backing layer are joined together. 

[0031] According to an exemplary embodiment of the 
process, the backing layer and the absorbent body are 
perforated so that the backing layer and the absorbent body 
have cavities running all the Way through. The cavities are 
essentially cone-shaped and extend in a tapering manner 
from the backing layer to the ?rst surface of the absorbent 
body. 
[0032] Another exemplary production method for a 
breathable absorbent article such as a diaper, a pant diaper, 
an incontinence pad, a panty liner, a micro panty liner, a 
sanitary toWel or the like includes: 

[0033] i) an absorbent body comprising at least one layer 
and having a ?rst and a second surface is located on a 
backing layer With the second surface of the absorbent body 
toWards the backing layer; 
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[0034] ii) a liquid permeable surface layer is located on the 
?rst surface of the absorbent body so that the absorbent body 
lies betWeen the surface layer and the backing layer; 

[0035] iii) the backing layer and at least part of the 
absorbent body are perforated so that the backing layer and 
at least part of the absorbent body have cavities Which are 
essentially cone-shaped and extend from the backing layer 
and the second surface of the absorbent body in a tapering 
manner toWards the ?rst surface of the absorbent body, and 

[0036] iv) the liquid permeable surface layer and the 
backing layer are joined together. 

[0037] In an exemplary embodiment of the process just 
described, the backing layer and the absorbent body are 
perforated so that the backing layer and the absorbent body 
have cavities running all the Way through. The cavities are 
essentially cone-shaped and extend in a tapering manner 
from the backing layer to the ?rst surface of the absorbent 
body. 

[0038] Another exemplary production method for a 
breathable absorbent article such as a diaper, a pant diaper, 
an incontinence pad, a panty liner, a micro panty liner, a 
sanitary toWel or the like includes: 

[0039] i) an absorbent body comprising at least one layer 
and having a ?rst and a second surface is perforated so that 
at least part of the absorbent body has cavities Which are 
essentially cone-shaped and extend from the second surface 
of the absorbent body in a tapering manner toWards the ?rst 
surface of the absorbent body; 

[0040] ii) the second surface of the absorbent body is 
located against a liquid impermeable backing layer; 

[0041] iii) a liquid permeable surface layer is located on 
the ?rst surface of the absorbent body so that the absorbent 
body lies betWeen the liquid permeable surface layer and the 
backing layer, and 

[0042] iv) the liquid permeable surface layer and the 
backing layer are joined together. 

[0043] In an exemplary embodiment of the process just 
described, the absorbent body is perforated so that the 
absorbent body has cavities running all the Way through 
Which are essentially cone-shaped. The cavities extend in a 
tapering manner from the second surface of the absorbent 
body to the ?rst surface of the absorbent body. 

[0044] Another exemplary method of producing a breath 
able absorbent article such as a diaper, a pant diaper, an 
incontinence pad, a panty liner, a micro panty liner, a 
sanitary toWel or the like includes: 

[0045] i) an absorbent body comprising at least one layer 
and having a ?rst and a second surface is provided; 

[0046] ii) the second surface of the absorbent body is 
located against a liquid impermeable backing layer; 

[0047] iii) a liquid permeable surface layer is located on 
the ?rst surface of the absorbent body so that the absorbent 
body lies betWeen the surface layer and the backing layer, 
and the liquid permeable surface layer and the backing layer 
are joined together, and 

[0048] iv) the backing layer and at least part of the 
absorbent body are perforated so that the backing layer and 

Feb. 16, 2006 

at least part of the absorbent body are provided With cavities 
Which are essentially cone-shaped and extend in a tapering 
manner from the backing layer and the second surface of the 
absorbent body toWards the ?rst surface of the absorbent 
body. 
[0049] In the exemplary embodiment of the process just 
described, the backing layer and the absorbent body are 
perforated so that the backing layer and the absorbent body 
have cavities running all the Way through. The cavities are 
essentially cone-shaped and extend in a tapering manner 
from the backing layer and the second surface of the 
absorbent body to the ?rst surface of the absorbent body. 

[0050] In all the methods just mentioned above for pro 
ducing an absorbent article the perforation can be carried out 
by any suitable means, such as, for example, a hot-needle 
perforator, a cold-needle perforator, by punching, by means 
of tapered cutting tools, a laser, a stamp perforator, milling 
or the like. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

[0051] The objects and advantages of the invention Will 
become apparent from the folloWing detailed description of 
preferred embodiments thereof in connection With the 
accompanying draWings in Which like numerals designate 
like elements and in Which: 

[0052] FIG. 1 shoWs a panty liner. 

[0053] FIG. 2a shoWs part of a section along the line 11-11 
through the panty liner in FIG. 1. 

[0054] FIG. 2b shoWs part of a section along the line 11-11 
through the panty liner in FIG. 1 for an alternative embodi 
ment of the invention. 

[0055] FIG. 2c shoWs part of a section along the line 11-11 
through the panty liner in FIG. 1 for an alternative embodi 
ment of the invention. 

[0056] FIG. 2a' shoWs part of a section along the line 11-11 
through the panty liner in FIG. 1 for an alternative embodi 
ment of the invention. 

[0057] FIG. 26 shoWs part of a section along the line 11-11 
through the panty liner in FIG. 1 for an alternative embodi 
ment of the invention. 

[0058] FIGS. 3a-b shoW essentially cone-shaped vol 
umes. 

[0059] FIG. 3c shoWs an X-Y diagram in Which a rotation 
function With associated delimitations is plotted. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0060] Although described herein With reference to a 
panty liner, the invention can be applied to a number of 
different absorbent articles, for example diapers, pant dia 
pers, incontinence pads, incontinence products With a belt, 
panty liners, micro panty liners, sanitary toWels or the like. 

[0061] The exemplary panty liner 1 in FIGS. 1 and 2a has 
an essentially elongate shape With a longitudinal direction 
and a transverse direction and has tWo long sides 2, 3, tWo 
short sides 4, 5, a ?rst end portion 6, a second end portion 
7 and a crotch portion 8 located betWeen the ?rst end portion 
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6 and the second end portion 7, a longitudinal center line 9 
extending in the longitudinal direction of the panty liner 1 
and a transverse center line 10 extending in the transverse 
direction of the panty liner 1. Center line means a line Which 
runs in the longitudinal or transverse direction and is located 
at an equal distance from the long sides 2, 3 or, respectively, 
the short sides 4,5 of the panty liner 1. The panty liner 1 has 
a top side 11 Which is intended to face the Wearer during use 
and an underside 12 intended to face aWay from the Wearer. 

[0062] The description of FIG. 1 applies to the other 
embodiments of FIGS. 2b-e. 

[0063] The panty liner 1 comprises a liquid permeable 
surface layer 13 arranged on the top side 11 so that it faces 
the Wearer during use, and a liquid-barrier backing layer 14 
on the underside 12. Arranged betWeen the surface layer 13 
and the backing layer 14 is an absorbent body 15. The 
surface layer 13 and the backing layer 14 are suitably 
connected to the absorbent body 15 by, for example, adhe 
sive and, during manufacture of the panty liner, the various 
layers can be pressed together, for example, during adhesive 
bonding by an embossed roller, the various layers can be 
pressed together around the edge 16 of the panty liner 1. It 
is also possible to emboss patterns into the article during 
manufacture. Inside the edge 16, the article is of essentially 
uniform thickness, Which means that it has a plane shape in 
order to obtain good contact With the outer parts of the 
genital area of the Wearer. 

[0064] On the underside 12 of the panty liner 1, there may 
be fastening means (not shoWn in the ?gure) in the form of, 
for example, pressure-sensitive adhesive. The adhesive can 
cover the entire underside, be applied in parallel strands 
along the underside or be applied to the underside in another 
suitable pattern such as, for example, diamond patterns or 
dots. It is nevertheless important not to apply so much 
adhesive that the panty liner is no longer breathable. A 
removable protective layer can be arranged over the adhe 
sive. The protective layer is removed by the Wearer before 
?tting the panty liner in the underWear of the Wearer. The 
protective layer can be, for example, What is knoWn as a 
release paper Which includes a paper layer coated With 
silicone, but the protective layer can also be made of another 
material With release characteristics, for example a packing 
material. It is also possible to use other fastening means, 
such as hook-and-loop fasteners or friction fastening. 

[0065] The surface layer 13 can consist of any conven 
tional material, for example one or more non-Wovens, one or 
more plastic ?lms, perforated non-Woven, perforated plastic 
?lm, laminates of the materials just mentioned above or 
combinations thereof. 

[0066] The backing layer 14 suitably includes an essen 
tially liquid-impermeable material such as, for example, a 
thin liquid impermeable plastic ?lm, or of a material Which 
is in itself liquid permeable but has been coated With a layer 
of plastic, resin or some other liquid impermeable material. 
The backing layer 14 can therefore consist of any material 
Which satis?es the criterion of liquid-impermeability so that 
leakage from the underside is prevented and has suf?cient 
?exibility and skin-friendliness for the purpose. Examples of 
suitable materials are plastic ?lms made of polyethylene, 
polyester or polypropylene, foams, non-Wovens and lami 
nates of non-Wovens and plastic ?lms. A backing layer 
Which includes a laminate made of a liquid-impermeable 
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plastic layer facing the absorbent body and a non-Woven 
facing the underWear of the Wearer provides a leakproof 
barrier layer With a textile feel. It is also possible to design 
the backing of the panty liner With a breathable backing 
layer made of, for example, SMS (spunbond-meltbloWn 
spunbond non-Woven) or of a breathable plastic ?lm made 
of, for example, polyethylene. 

[0067] An exemplary absorbent body 15 is suitably made 
from natural ?bers such as, for example, cellulose pulp, 
absorbent synthetic ?bers or mixtures of natural ?bers and 
synthetic ?bers. The absorbent body 15 preferably includes 
an airlaid cellulose body. It is also possible to mix What are 
knoWn as superabsorbents into the absorbent body. Asuper 
absorbent is a polymer Which is capable of absorbing several 
times its oWn Weight of liquid. The absorbent body 15 can 
also include additional components such as shape-stabiliZ 
ers, liquid-spreading means or binders. It is also possible to 
use various types of absorbent foamed material in the 
absorbent body. The absorbent body can of course be 
constructed from one or more different layers; at least one 
admission layer, for example, can also be included in the 
absorbent body. In the folloWing ?gures, the absorbent body 
and the admission layer are described separately, but this is 
only to indicate a number of different embodiments Which 
are possible Within the scope of the invention and is not 
intended to limit the de?nition of absorbent body to a body 
Without an admission layer. 

[0068] An admission layer 17 is arranged betWeen the 
surface layer 13 and the absorbent body 15. The admission 
layer 17 draWs liquid into the absorbent article, spreads the 
liquid and transports the liquid doWn to the absorbent body 
15. The admission layer 17 can be made of, for example, a 
loW-density non-Woven material, a Wadding or the like. 

[0069] FIG. 2a shoWs part of a section through the exem 
plary panty liner in FIG. 1 along the line 11-11 in FIG. 1. The 
section shoWs the surface layer 13, the backing layer 14 and 
also the admission layer 17 and the absorbent body 15. The 
admission layer 17 is located betWeen the surface layer 13 
and the absorbent body 15. The absorbent body 15 is located 
betWeen the admission layer 17 and the backing layer 14. 
The panty liner 1 in FIGS. 1 and 2 has essentially cone 
shaped cavities 20 Which, in the embodiment shoWn in FIG. 
2a, extend all the Way through the absorbent body 15 and a 
little Way into the admission layer 17. The essentially 
cone-shaped cavities 20 have a tip 21 and a base 22, the tip 
21 having a smaller circumference than the base 22. Accord 
ing to FIG. 2a, the tip is located closer to the surface layer 
13 than the base 22. The cone-shaped cavities 20 also each 
have an inner Wall 23 or envelope surface Which consists 
entirely or partly of the backing layer 14 Which, during 
manufacture, helps to form the essentially cone-shaped 
cavities 20. The inner Wall 23 also helps, after manufacture, 
to keep the shape of the essentially cone-shaped cavities 20. 
The inner Wall 23 of the essentially cone-shaped cavities 20 
can also entirely or partly include the absorbent body 15 in 
a manner not shoWn in the ?gure. 

[0070] FIG. 2b shoWs part of a section of another exem 
plary embodiment. The section shoWs the surface layer 13, 
the backing layer 14 and also the admission layer 17 and the 
absorbent body 15. The admission layer 17 is located 
betWeen the surface layer 13 and the absorbent body 15. The 
absorbent body 15 is located betWeen the admission layer 17 
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and the backing layer 14. The panty liner in FIG. 2b has 
essentially cone-shaped cavities 20 Which, in this embodi 
ment, extend all the Way through the absorbent body 15 and 
all the Way through the admission layer 17. The essentially 
cone-shaped cavities 20 have a tip 21 and a base 22, the 
cavity having a smaller circumference at the tip 21 than at 
the base 22. In FIG. 2b, the tip 21 is located closer to the 
surface layer 13 than the base 22. The cone-shaped cavities 
20 also each have an inner Wall 23 Which entirely includes 
the backing layer 14. 

[0071] FIG. 2c shoWs part of a section of a further 
eXemplary embodiment of a panty liner. The section shoWs 
the surface layer 13, the backing layer 14 and also the 
admission layer 17 and the absorbent body 15. The admis 
sion layer 17 is located betWeen the surface layer 13 and the 
absorbent body 15. The absorbent body 15 is located 
betWeen the admission layer 17 and the backing layer 14. 
The panty liner in FIG. 2c has essentially cone-shaped 
cavities 20 Which, in this embodiment, eXtend all the Way 
through the absorbent body 15 and part of the Way through 
the admission layer 17. The essentially cone-shaped cavities 
20 have a tip 21 and a base 22, the circumference of the 
cavities being smaller at the tip 21 than at the base 22. The 
cone-shaped cavities 20 also each have an inner Wall 23 or 
envelope surface Which partly includes the backing layer 14 
and also of the absorbent body 15 and to a certain eXtent the 
admission layer 17. 

[0072] FIG. 2a' shoWs part of a section of a further 
eXemplary embodiment of a panty liner. The section shoWs 
the surface layer 13, the backing layer 14 and also the 
admission layer 17 and the absorbent body 15. The admis 
sion layer 17 is located betWeen the surface layer 13 and the 
absorbent body 15. The absorbent body 15 is located 
betWeen the admission layer 17 and the backing layer 14. 
The panty liner in FIG. 2a' has essentially cone-shaped 
cavities 20 Which, in this embodiment, eXtend all the Way 
through the absorbent body 15 and all the Way through the 
admission layer 17 and also through the surface layer 13. 
The essentially cone-shaped cavities 20 have a tip 21 and a 
base 22, the circumference of the cavities 20 being smaller 
at the tip 21 than at the base 22. The cone-shaped cavities 20 
also each have an inner Wall 23 or envelope surface Which 
partly include the backing layer 14 and also of the absorbent 
body and to a certain eXtent the admission layer 17 and the 
surface layer 13. 

[0073] FIG. 26 shoWs part of a section of a further 
eXemplary embodiment of a panty liner. The section shoWs 
the surface layer 13, a ?rst backing layer 24 and also the 
admission layer 17 and the absorbent body 15. The admis 
sion layer 17 is located betWeen the surface layer 13 and the 
absorbent body 15. The absorbent body 15 is located 
betWeen the admission layer 17 and the ?rst backing layer 
24. The panty liner in FIG. 26 also has essentially cone 
shaped cavities 20 Which, in this embodiment, eXtend all the 
Way through the absorbent body 15 and all the Way through 
the admission layer 17 and also through the surface layer 13. 
The essentially cone-shaped cavities 20 have a tip 21 and a 
base 22, the tip 21 being smaller than the base 22. The 
cone-shaped cavities 20 also each have an inner Wall 23 or 
envelope surface Which partly includes the ?rst backing 
layer 24 and also of the absorbent body and to a certain 
eXtent the admission layer 17 and the surface layer 13. The 
panty liner in FIG. 26 also has a second, outer backing layer 
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14 Which is located against the ?rst backing layer 24 so that 
the essentially cone-shaped cavities 20 are not visible, or are 
not immediately conspicuous. The ?rst backing layer 24 and 
the second backing layer. 14 can include the same material 
but can also include different materials. Preferably, at least 
the second backing layer 14 is made of an essentially 
breathable material. 

[0074] It is possible to describe the essentially cone 
shaped cavity 20 using, for eXample, an ordinary cone 
according to FIG. 3a With a height h, a base radius r, a side 
s, a base area B=rc~r2, an envelope surface M=rc~r~s and a 
volume V=(J'c~r2~h)/3, and also a tip part P. 

[0075] FIG. 3b shoWs an alternative embodiment of an 
essentially cone-shaped cavity. The tip part P is blunted and 
has a ?at surface opposite the base. This shape is of course 
applicable to pyramid-shaped cavities. 

[0076] According to another embodiment, it is possible to 
describe all or part of the essentially cone-shaped hole by 
rotating a function f(X) around the X aXis in an X-Y diagram 
as shoWn in FIG. 3c. The volume V is then obtained by the 
formula: 

[0077] This applies When Ya<Yb, that is to say When 
f(Xa)<f(Xb), that is to say the value Y of the function at the 
point a should be less than the value Y of the function at the 
point b, and also a§a2<b. 

[0078] In addition to this, the function Y=f(X) Which 
describes the essentially cone-shaped hole can be such that 
values for Y are Y§kX+m in the interval X=a and X=b, and 
also the function Y=f(X) can be such that values for Y are 
Y>m in the interval X=a and X=b, Where a de?nes the tip 
and b the base of the cone. 

[0079] Where Y=kX+m is the equation of the straight line, 
k is the inclination of the line and m is the intersection With 
the Y aXis When X=0. On rotation of Y=kX+m in the interval 
X=a and X=b and With a<b and m=0, the ordinary cone 
shoWn in FIG. 3a is described. 

[0080] According to another exemplary embodiment, the 
essentially cone-shaped hole can have a more funnel-like 
shape. The essentially cone-shaped hole is then described by 
values for Y of Y=m in the interval X=a and X=a2, and the 
remaining part is described by the function Y=f(X) having 
values for Y of Y<kX+m in the interval X=a2 and X=b and 
the function Y=f(X) having values for Y of Y>m in the 
interval X=a2 and X=b and a<a2<b. 

[0081] It should be noted that the Y aXis corresponds to the 
longitudinal and transverse planes of the absorbent article 
and that the X aXis corresponds to the thickness of the 
absorbent article, that is to say the distance betWeen the 
liquid permeable surface layer and the essentially liquid 
impermeable backing layer of the absorbent article. 

[0082] In one embodiment, the cavities have a height of 
roughly 0.5 -30 millimeters, preferably 0.5 -5 mm. The essen 
tially cone-shaped cavities can have a base radius of roughly 
0.5-10 mm, preferably 0.5-5 mm, and most preferably 0.5-2 
mm. 
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[0083] In some exemplary embodiments, it may be advan 
tageous to describe the base area instead of a radius, 
especially When a pyramid or a funnel-like cavity is 
described. The base area of the cavities is then roughly 
0.78-315 mm2, preferably 0.78-79 mm2, and most prefer 
ably 0.78-51 mm2. 

[0084] Example: An exemplary panty liner Was manufac 
tured With the following construction, in order: a surface 
layer made of carded non-Woven With a basis Weight of 26 
g/m2. The surface layer Was attached using a hot-melt 
adhesive With a basis Weight of 7 g/m2 to a distribution ply 
in the form of an airlaid non-Woven paper With a basis 
Weight of 80 g/m2 Which Was in turn attached using a 
hot-melt adhesive With a basis Weight of 9 g/m2 to an 
absorbent body made of chemithermomechanical pulp 
(CTMP) With a basis Weight of 200 g/m2. Superabsorbents 
(SAPs) With a basis Weight of 50 g/m2 Were mixed into the 
absorbent body. The absorbent body Was attached using a 
hot-melt adhesive With a basis Weight of 5 g/m2 to a 
polypropylene non-Woven With a basis Weight of 30 g/m2. 

[0085] The entire article Was cold-needle-perforated in 
order to produce essentially cone-shaped cavities. Alayer of 
spunbond non-Woven With a basis Weight of 22 g/m2 Was 
then applied as backing layer. A hot-melt adhesive With a 
basis Weight of 35 g/m2 Was subsequently applied to the 
backing layer, after Which a release paper (protective paper 
for the fastening adhesive) With a basis Weight of 43 g/m2 
Was applied over the adhesive. 

[0086] Although the present invention has been described 
in connection With preferred embodiments thereof, it Will be 
appreciated by those skilled in the art that additions, dele 
tions, modi?cations, and substitutions not speci?cally 
described may be made Without department from the spirit 
and scope of the invention as de?ned in the appended 
claims. 

What is claimed is: 
1. An absorbent article comprising: 

a ?rst liquid permeable surface layer; 

a substantially liquid impermeable backing layer; and 

an absorbent body located betWeen the liquid permeable 
surface layer and the substantially liquid impermeable 
backing layer, the absorbent body including at least one 
layer, 

Wherein the absorbent article includes at least one cavity 
Which is substantially cone-shaped and extends at least 
through part of the absorbent body, the cavity having a 
tip part and a base, the tip part being located toWards or 
in the liquid permeable surface layer and the base being 
located aWay from the essentially liquid permeable 
surface layer. 

2. The absorbent article according to claim 1, Wherein the 
at least one cavity extends through the Whole of the absor 
bent body. 

3. The absorbent article according to claim 1, Wherein the 
absorbent body has a plurality of cavities in speci?c Zones. 

4. The absorbent article according to claim 1, Wherein the 
absorbent body has a plurality of cavities of different siZes. 

5. The absorbent article according to claim 1, Wherein an 
envelope surface of the at least one cavity is formed entirely 
or partly from the backing layer. 
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6. The absorbent article according to claim 5, Wherein the 
envelope surface of the cavities is at least partly hydropho 
bic. 

7. The absorbent article according to claim 1, Wherein an 
envelope surface of the at least one cavity is formed entirely 
or partly of a separate layer located betWeen the absorbent 
body and the substantially liquid impermeable backing 
layer. 

8. The absorbent article according to claim 7, Wherein the 
envelope surface of the cavities is at least partly hydropho 
bic. 

9. The absorbent article according to claim 1, Wherein an 
envelope surface of the at least one cavity is formed entirely 
or partly of a plastic ?lm located betWeen the absorbent body 
and the essentially liquid impermeable backing layer. 

10. The absorbent article according to claim 9, Wherein 
the envelope surface of the cavities is at least partly hydro 
phobic. 

11. The absorbent article according to claim 1, Wherein 
the backing layer includes one or more agents selected from 
the group consisting of a pH control agent, a hydrophobic 
agent to provide a less hydrophobic surface or a hydrophilic 
surface, and an odor inhibition agent. 

12. The absorbent article according to claim 1, Wherein 
the backing layer includes one or more indicating agents to 
indicate a parameter selected from the group consisting of 
temperature, moisture content, pH, and enZyme activity. 

13. The absorbent article according to claim 1, Wherein 
the backing layer includes a bacteria. 

14. The absorbent article according to claim 13, Wherein 
the bacteria is lactobacteria. 

15. The absorbent article according to claim 1, Wherein 
the at least one cavity has a height of 05-30 mm and a base 
area of 019-79 mm2. 

16. The absorbent article according to claim 15, Wherein 
the height is 0.5-5 mm. 

17. The absorbent article according to claim 15, Wherein 
the base area is 0.19-40 mm2. 

18. The absorbent article according to claim 17, Wherein 
the base area is 0.19-4 mm2. 

19. The absorbent article according to claim 1, Wherein a 
volume of the at least one cavity is described by rotating a 
?rst function Y=f(X) around the X axis in an X-Y diagram, 
the volume V being obtained by the formula: 

Wherein the ?rst function Y=f(X) has a value for Y of 
Y§(kX+m) in a ?rst interval X=a and X=b, and Y>m 
in a second interval X=a and X=b, Where a de?nes the 
tip part and b the base of the cavity, and 

Wherein Y=(kX+m) is an equation of a straight line, Where 
k is an inclination of the straight line and m is an 
intersection of the straight line With the Y axis When 
X=0. 

20. A method of manufacturing a breathable absorbent 
article, the method comprising: 

locating an absorbent body on a backing layer, the absor 
bent body including at least one layer and having a ?rst 
and a second surface; 
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perforating the backing layer and at least part of the 
absorbent body so that the backing layer and the at least 
part of the absorbent body are provided With cavities, 
the cavities being substantially cone-shaped and 
extending in a tapering manner from the backing layer 
toWards the ?rst surface of the absorbent body; 

locating a liquid permeable surface layer on the ?rst 
surface of the perforated absorbent body, the absorbent 
body lying betWeen the liquid permeable surface layer 
and the perforated backing layer; and 

joining the liquid permeable surface layer and the backing 
layer. 

21. The method according to claim 20, Wherein the 
cavities run all the Way through the backing layer and the 
absorbent body. 

22. The method according to claim 20, Wherein perforat 
ing includes perforating by a hot-needle perforator, a cold 
needle perforator, punching or a tapered cutting tool. 

23. A method of manufacturing a breathable absorbent 
article, the method comprising: 

locating an absorbent body on a backing layer, the absor 
bent body including at least one layer and having a ?rst 
and a second surface, Wherein the second surface of the 
absorbent body faces the backing layer; 

locating a liquid permeable surface layer on the ?rst 
surface of the absorbent body, the absorbent body lying 
betWeen the liquid permeable surface layer and the 
backing layer; 

perforating the backing layer and at least part of the 
absorbent body so that the backing layer and the at least 
part of the absorbent body are provided With cavities, 
the cavities being substantially cone-shaped and 
extending in a tapering manner from the backing layer 
and the second surface of the absorbent body toWards 
the ?rst surface of the absorbent body; and 

joining the liquid permeable surface layer and the backing 
layer. 

24. The method according to claim 23, Wherein the 
cavities extend in a tapering manner from the backing layer 
all the Way to the ?rst surface of the absorbent body. 

25. The method according to claim 23, Wherein perforat 
ing includes perforating by a hot-needle perforator, a cold 
needle perforator, punching or a tapered cutting tool. 

26. A method of manufacturing a breathable absorbent 
article, the method comprising: 

perforating an absorbent body so that at least part of the 
absorbent body is provided With cavities, the absorbent 
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body including at least one layer and having a ?rst and 
a second surface and the cavities being substantially 
cone-shaped and extending in a tapering manner from 
the second surface of the absorbent body toWards the 
?rst surface of the absorbent body; 

locating the second surface of the absorbent body against 
a liquid impermeable backing layer; 

locating a liquid permeable surface layer on the ?rst 
surface of the absorbent body, the absorbent body lying 
betWeen the surface layer and the backing layer; and 

joining the liquid permeable surface layer and the backing 
layer. 

27. The method according to claim 26, Wherein the 
cavities extend in a tapering manner from the second surface 
of the absorbent body all the Way to the ?rst surface of the 
absorbent body. 

28. The method according to claim 26, Wherein perforat 
ing includes perforating by a hot-needle perforator, a cold 
needle perforator, punching or a tapered cutting tool. 

29. A method of manufacturing a breathable absorbent 
article, the method comprising: 

providing an absorbent body, the absorbent body includ 
ing at least one layer and a ?rst surface and a second 

surface; 
locating the second surface of the absorbent body against 

a liquid impermeable backing layer; 

locating a liquid permeable surface layer on the ?rst 
surface of the absorbent body, the absorbent body lying 
betWeen the surface layer and the backing layer; 

joining the liquid permeable surface layer and the backing 
layer; and 

perforating the backing layer and at least part of the 
absorbent body so that the backing layer and the at least 
part of the absorbent body are provided With cavities, 
the cavities being essentially cone-shaped and extend 
ing in a tapering manner from the backing layer and the 
second surface of the absorbent body toWards the ?rst 
surface of the absorbent body. 

30. The method according to claim 29, Wherein the 
cavities extend in a tapering manner from the backing layer 
and the second surface of the absorbent body all the Way 
through to the ?rst surface of the absorbent body. 

31. The method according to claim 29, Wherein perforat 
ing includes perforating by a hot-needle perforator, a cold 
needle perforator, punching or a tapered cutting tool. 

* * * * * 


